ECE 301-003, Homework #8 (CRN: 11474)
Due date: Wed 3/27/2024
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Question 75: [Basic] For a continuous time z(t) = 27", find out the Fourier transforma-
tion of z(t). (Hint: Example 4.2)

Question 76: [Basic] For a continuous time z(t) = U(t+2) —U(t —2), find out the Fourier
transformation of x(¢). (Hint: Example 4.4)

Question 77: [Basic] For a continuous time z(t) = cos(2nt) +sin(4t), find out the Fourier
transformation of x(t).

Question 78: [Basic] For a continuous time signal with X (jw) = U(w + 3) — U(w — 3),
find out the inverse Fourier transformation of X (jw).
Question 79: [Basic| Textbook, p. 334, Problem 4.3.

4.3. Determine the Fourier transform of each of the following periodic signals:
(a) sin(27t + %} (b) 1+ cos(6mt + %)

Question 80: [Basic| Textbook, p. 334, Problem 4.4.

4.4. Use the Fourier transform synthesis equalion (4.8) to determine the inverse Fourier
transforms of:
(a) X|(jw) = 27 6(w) + 7 8(w — 47) + 7 8w + 47)
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Question 81: [Basic| Textbook, p. 336, Problem 4.10.

4.10. (a) Use Tables 4.1 and 4.2 to help determine the Fourier transform of the following
signal:

(b) Use Parseval’s relation and the result of the previous part to determine the nu-

merical value of
+ - 4
A= J rz (Lm) dr
e wt

Question 82: [Basic] Textbook, p. 336, Problem 4.12(a).

4.12. Consider the Fourier transform pair
i F 2
1+ w?’

(a) Use the appropriate Fourier transform properties to find the Fourier transform
of re™ .,

Question 83: [Basic] Textbook, p. 336, Problem 4.13.

4.13. Let x(r) be a signal whose Fourier transform is

X(jw) = 6lw) + 8{w — w) + 8{w — 3),
and let

h(t) = ult) — ult — 2).
(a) Is x(t) periodic?
(b) Is x(r) # h(r) periodic?
(¢) Can the convolution of two aperiodic signals be periodic?



